is not yet widely used in Japan. This paper describes the possibility whether the SNQ, translated into Japanese, can be applied to workers exposed to hand-arm vibration. The musculoskeletal symptoms of 40 chain saw operators (CS) in private forests and 40 agematched bush cleaner operators (BC) in the public service sector were assessed by the SNQ and the Japanese questionnaire (JQ). Both the SNQ and the JQ showed that CS had a higher prevalence of symptoms than BC. By the SNQ, there were significant differences in the prevalence of musculoskeletal symptom in the elbows, upper back and knees. By the JQ, CS had significantly higher prevalence of pain in the shoulders and elbows than BC. These results show the SNQ also fits the musculoskeletal symptoms and clearly differentiates between the prevalences in the two groups. The SNQ enables us to identify the severity, the duration, the treatment and the disability, but does not include items related to finger numbness and finger blanching. For that reason some JQ items should be applied to workers exposed to hand-arm vibration. (J Occup Health 1998; 40: 218-222) 
hand-arm disorders caused by hand-arm vibration 1) . They are therefore important symptom for health surveillance. One of the most popular survey tools for detecting musculoskeletal disorders is the standardized Nordic questionnaire (SNQ). The SNQ was developed by a team of Nordic researchers organized to create a simple standardized questionnaire that could be used for the screening of musculoskeletal disorders as a part of ergonomic programs and for epidemiological studies of musculoskeletal disorders 2) . But the SNQ is not yet widely used in Japan, particular in workers exposed to hand-arm vibration.
This paper outlines the possibility whether the SNQ, translated into Japanese, can be applied to workers exposed to hand-arm vibration.
Subjects and Methods
The subjects of this study were 40 male chain saw operators (CS) in private forests and 40 male age-matched bush cleaner operators (BC) in the public service sector in Wakayama Prefecture, Japan. The subjects' age ranged between 22 and 71 years. Mean age of CS and BC was 50 ± 14 years and 51 ± 15 years, respectively. Their mean length of the job experience was 20 ± 16 years in CS and 21 ± 12 years in BC.
The SNQ was translated into Japanese with cross checking. Physicians asked the subjects to assess musculoskeletal disorders by using the SNQ. It originally consists of a general questionnaire and a more detailed body part-specific questionnaire. The general questionnaire shows a body map diagram divided into nine anatomic regions and asks about the presence of physical troubles including ache, pain, discomfort etc., for the past 12 months and past 7 days in each of the body areas. It also includes grades of severity by using a measure of functional status: "Have you at any time during the last 12 months been prevented from doing your normal work (at home or away from home) because of the trouble?" All answers are in the form of a dichotomous yes/no response. It took about 5 min to fill out the questionnaire.
Before the SNQ was carried out, all subjects were asked to answer the questions in the Japanese questionnaire (JQ) by self-administration. It took about 2 min to fill out the questionnaire. The JQ has been used to screen musculoskeletal disorders in workers exposed to handarm vibration in Japan (Appendix Table) . This shows a body part diagram and asks about the prevalence of symptoms with a question: "Have you at anytime had pain in any parts of your body? ....yes ....no; if yes, please fill in the areas in the part of your body in which you have had pain". It also includes questions on duration, time of onset and severity as well as the symptoms of finger numbness and finger blanching.
The chi square test was used to analyze the difference in prevalence between CS and BC.
Results

The results of the JQ
The prevalences of pain are shown in Table 1 . On the whole, CS had a higher prevalence of pain than BC. There were significant differences between prevalences of pain in the shoulders and elbows.
The results of the SNQ
The prevalences of 12-month and 7-day musculoskeletal symptoms are shown in Table 2 . On the whole, the prevalences were higher in CS than in BC. Among the 12-month musculoskeletal symptoms, CS had a significantly higher prevalence in the elbows, upper back and knees than BC. Among the 7-day musculoskeletal symptoms, CS had significantly higher prevalence in the neck, shoulders and elbows than BC.
The prevalence of sick leave because of musculoskeletal symptoms in CS was not significantly higher than in BC (Table 3) .
No difference was observed between CS and BC in the number of operators who had changed jobs, reduced work activity and leisure activity and who had been hospitalized because of musculoskeletal symptoms, but the number of operators who had seen a physician because of lower back and shoulders troubles was significant larger in CS than in BC (Table 4) .
The prevalence of musculoskeletal symptoms in the lower back, neck and shoulders for more than 30 days was found to be higher in CS than in BC ( Table 5 ). The CS experienced such trouble with low back, neck or shoulder pain by which they were unable to carry out normal work either at home or away from home for one day or more more frequently than BC (Table 6 ).
Discussion
The CS in private forests typically have a longer exposure time to work than the BC in public service sector. The CS forestry jobs require muscular static activity to carry and operate their chain saws. A chain saw has a higher magnitude of vibration than a bush cleaner, and the operating time of a chain saw is longer.
The CS stand in a bending posture and repeatedly flex and extend their arms, so that the prevalence of musculoskeletal symptoms is higher in CS than in BC.
The JQ differentiated clearly between CS and BC in the prevalence of 2 symptoms. The SNQ also differentiated clearly between CS and BC in the prevalence of 3 symptoms. These results show that the SNQ also fits the musculoskeletal symptoms in workers exposed to hand-arm vibration.
Many researchers have linked the musculoskeletal symptoms with exposure time to the work involving repetitive movements and the difference between workloads on individual body segments [3] [4] [5] . Considering the working conditions of CS, musculoskeletal symptoms in the neck, shoulders, elbows, back and knees should be frequent in CS. In this study, by means of the SNQ, the prevalences of 12-month musculoskeletal symptoms in the elbows, upper back and knees were significantly higher in CS than in BC. The prevalences of 7-day musculoskeletal symptoms in the neck, shoulders and elbows were higher in CS. By means of the JQ, the prevalences of pain in the shoulders and elbows were also significantly higher in CS than in BC. These correspond with the results of many studies on workers performing repetitive or sustained static work with their arms and hands [6] [7] [8] [9] [10] . By means of the SNQ, the prevalences of 12-month musculoskeletal symptom in the shoulders was not significantly different for CS and BC, and that of 7-day musculoskeletal symptom in the shoulders was almost the same as with the JQ. This might be because BC could not recall symptoms in the past, in particular the symptoms of low severity. The prevalence of a symptom depends on its onset and the severity. Recent and more serious symptoms are apt to be remembered more than older and less serious ones 2) . The SNQ enables us to identify the severity, the duration, the treatment and the disability. The number of operators who had seen a physician because of musculoskeletal symptoms was significantly larger in CS. The prevalence of long-lasting (more than 30 days) lower back, neck and shoulder troubles is higher in CS than in BC. The sick leave rate due to musculoskeletal symptoms was not significantly higher in CS than in BC, but it tends to be higher in CS. Sick leave of one day or more because of low back, neck and shoulder symptoms in CS is also higher than in BC. These results correspond with our hypothesis that the prevalence of musculoskeletal symptoms is higher in CS than in BC. This information either gives rise to further in-depth investigation or gives hints for decision-making on preventive measures. We can use the SNQ for a follow-up of the effects of improvements in the work environment.
The use of vibration hand tools elicits vibration syndrome including Raynaud phenomenon. Finger numbness is a typical symptom, and is precipitated by exposure to vibration and persists for progressively longer periods of time. Finger blanching is often the next symptom to occur with continued persistent exposure 11) . Early diagnosis is important to prevent the progressive of the disease. In this study, with the JQ, the prevalences of pain, numbness and Raynaud phenomenon were 63%, 57% and 18% of the subjects, respectively. The number workers complaining of finger numbness is decreasing 12) , but it is still common, so the symptom of finger numbness is important even now. The SNQ should take some items of the JQ to evaluate the symptoms of finger numbness and finger blanching to apply to workers exposed to handarm vibration. It should contain questions on the duration of the symptoms during the last 12 months. It should also contain questions on severity of the symptoms in terms of their effect on activities at work and during leisure time, and in terms of total duration of symptoms and sick-leave during the preceding 12 months. 
